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(54) RECEIVER 
(57)Abstract 

PROBLEM TO BE SOLVED: To ensure the stable calls with no 
increase of the cost by using a wide analog band filter which has its 
pass areas of all speech channels to perform the A/D conversion 
after the frequency conversion and to perform the narrow band filter 
processing via the digital complex signal processing. 
SOLUTION: The received signal undergoes the frequency conversion 
into an IF band signal which inputted to an input terminal 1 to undergo 
the band limitation via a wide band pass filter 9. Then the received 
signal is multiplied by the DC local oscillation signal produced by an 
oscillator 4 and a 90-degree phase shifter 5 via the multipliers 3i and 
3q. The multiplied signal undergoes the DC detection at a base band, 
and the detection output is transmitted through the low band pass 
filters 6i and 6q for elimination of the higher harmonic components. 
Then the received signal is converted a digital signal by the A/D 
converters 7i and 7q. The digital signal undergoes the arithmetic 
processing via a complex processing circuit 10 and then undergoes 
the narrow band limitation via the digital low band pass filters 1 1i and 
1 1 q. Then the digital signal is demodulated by a demodulator 8 and 
outputted to an output terminal 15. Thus, no IF filter equalizer is 
required for correction of the characteristic. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The receiver characterized by performing narrow band filter processing in digital one, and obtaining a 
recovery output after it carries out the multiplication of through and the office dispatch number which intersected 
perpendicularly, and an opening-of^-the-whole-traffic talk channel carries out frequency conversion of the input signal 
to the intermediate frequency signal which intersects perpendicularly and carries out A/D conversion to the analog 
wide band passage filter used as a passage region. 

[Claim 2] the frequency drift which performs complex data processing after A/D conversion, and is produced in a 
receiver according to claim 1 in case frequency conversion is carried out to the aforementioned intermediate 
frequency signal which carries out a rectangular cross — an amendment — the receiver characterized by things 
[Claim 3] The receiver characterized by for a complex digital filter performing filtering for the signal which carried out 
frequency conversion to the intermediate frequency in a receiver according to claim 1, removing an image disturbance 
component, and obtaining a recovery output. 

[Claim 4] The receiver which is equipped with the following and characterized by considering as the composition 
which performs position amendment of the aforementioned complex processing circuit with these topology data. The 
input terminal which frequency conversion is carried out to the signal of IF band, and inputs an input signal. The 
analog broad band filter from which the opening-of-the-whole-traffic talk channel of an input signal inputted into this 
input terminal serves as a passage region. It is the multiplier of an in-phase component and two quadrature 
components to the VCO and the 90-degree phase-shifter row for carrying out rectangular detection of the signal 
after this filter passage, with the low pass filter of the in-phase component for removing the harmonic content of the 
signal of the in-phase component detected by this multiplier, and a quadrature component, and each quadrature 
component The A/D converter for carrying out digital conversion of the signal which passed this low pass filter 
respectively, The inphase from this A/D converter, and the complex processing circuit which carries out complex 
processing of the rectangular digital signal, with the inphase and the digital low pass filter of the narrow-band of each 
rectangular cross which choose the digital signal of the in-phase component processed by this complex circuit and 
each quadrature component for every single message channel ROM which reads the topology data corresponding to 
the output of the demodulator which restores to it and outputs the band-limited signal which is outputted from both 
these filters, the integrator which integrates with the output of this demodulator, and this integrator, and is outputted 
to the aforementioned complex processing circuit. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The field of the invention to which invention belongs] this invention relates to the receiver which restores to a digital 

modulation signal using digital-signal-processing technology. 

[0002] 

[Description of the Prior Art] An example of the conventional receiver is explained using the block diagram of drawing 
2.1 — an input terminal and 2 — a band-pass filter and 3i — the multiplier of the in-phase component I of IF band 
signal, and 3q — the multiplier of the quadrature component Q of IF band signal, and 4 — for the low pass filter of an 
in-phase component, and 6q t as for an A/D converter and 8, the low pass filter of a quadrature component and 7 are 
VCO and 5 / a 90 degree phase shifter and 6i / a demodulator and 15 ] output terminals After carrying out frequency 
conversion of the input signal to the signal of IF band, it is inputted into an input terminal 1, it is band-limited by the 
band-pass filter 2, carries out the multiplication of the rectangular local oscillation signal generated with VCO 4 and 
the 90-degree phase shifter 5 with Multipliers 3i and 3q, and performs rectangular detection. After it lets the in-phase 
component I and quadrature component Q of a rectangular detection output signal pass to low pass filters 6i and 6q 
and they remove a harmonic content, they are changed into a digital signal by A/D converters 7i and 7q. It gets over 
by the demodulator 8 after that, and is outputted to an output terminal 15. . 
[0003] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional example, the band-pass filter is using 
the narrow-band analog filter. However, although it is in the inclination which narrows telephone call bandwidth with 
increase of communication need and a flat passage region property and a steep barrier property are required of a 
band-pass filter in recent years, it becomes difficult technically to realize these filter shapes, so that a passage region 
narrow-band-izes. Therefore, there is a problem that the manufacturing cost of a filter becomes high, and the IF-filter 
equalizer of an amendment sake is needed in a property, and a manufacturing cost becomes high further. Moreover, 
since a latus message channel is covered, many filters must be prepared, and the problem that cost increases is also 
produced. Since talking over the telephone becomes difficult even if it furthermore changes center of filter frequency 
slightly, the demand to the stability of a circuit also becomes severe. 

[0004] The purpose of this invention is removing these faults and offering a cheap and highly precise receiver. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, after this invention carries out 
frequency conversion of the opening-of-the-whole-traffic talk channel using the wide band analog band-pass filter 
made into a passage region, A/D conversion of it is carried out, and it constitutes a receiver by performing 
narrow-band filtering by digital complex signal processing. 
[0006] 

[Embodiments of the Invention] Hereafter, one example of this invention is explained using drawing 1.1a wide band 
passage filter and 3i for an input terminal and 9 The multiplier of the in-phase component I of IF band signal, 3q VCO 
and 5 for the multiplier of the quadrature component I of IF band signal, and 4 A 90-degree phase shifter, The low 
pass filter of an in-phase component and 6q 6i The low pass filter of a quadrature component. In 7, the digital low 
pass filter of an in-phase component and 1 1q read a complex processing circuit and 1 1i, an A/D converter and 10 
read an integrator and 13 for the digital low pass filter of a quadrature component, and 12, and, as for the memory 
(ROM) of exclusive use, and 8, a demodulator and 1 5 are output terminals. After carrying out frequency conversion of 
the input signal to the signal of IF band, it is inputted into an input terminal 1, it is band-limited by the wide band 
passage filter 9, carries out the multiplication of the rectangular local oscillation signal generated with VCO 4 and the 
90-degree phase shifter 5 to an input signal with Multipliers 3i and 3q, and performs rectangular detection with a 
baseband band. After it lets it pass to low pass filters 6i and 6q and it removes a harmonic content, a rectangular 
detection output is changed into a digital signal by A/D converters 7i and 7q, performs complex data processing in the 
complex processing circuit 10, are the digital low pass filters 11i and 1 1q, and performs a narrow-band band limit. It 
gets over by the demodulator 8 after that, and is outputted to an output terminal 15. Since VCO 4 cannot take a 
demodulator 8 and a synchronization but is using the wide band passage filter 9, a gap of frequency like drawing 4 
produces it here. For this reason, by storing an integrator 12 in through ROM13, and feeding back the output of a 
demodulator 8 to the complex processing circuit 10, rotation of a phase was stopped and the complex processing 
output has been obtained by the quasi-synchronous detection which doubles center frequency. An example of the 
internal configuration of the complex processing circuit 10 is shown in drawing 3. The complex processing circuit 10 
consists of multiplier 1 Si— 1 . 16i-2, 16q-1, 16q-2, and adders 1 7i and 17q, and the operation becomes like a formula (1). 

I - I cosomegat-Q sinomegat Q - Q cosomegat + I sinomegat — formula (1) For I\ the complex processing circuit 
output of an in-phase component and Q' are [ the complex processing circuit input of an in-phase component and Q 
of the complex processing circuit output of a quadrature component and I ] the complex processing circuit inputs of a 
quadrature component here. Moreover, when VCO 4 of drawing 1 is constituted from a voltage controlled oscillator as 
an application of this invention, by feeding back the output of a demodulator 8 to VCO 4, a synchronization can be 
taken and the complex processing circuit 10 can be omitted. The above operation enables it to obtain a highly precise 
receiver output with the combination of narrow— band filtering by the wide band analog filter and digital processing. In 
addition, the aforementioned example is what was applied to the direct detection method, and is suitable for detecting 
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an AM wave. 

[0007] Next, the second example of this invention is explained using drawing 5. an example with which drawing 5 
applied this invention to the heterodyne-detection method — it is — 1 — an input terminal and 9 — a wide band 
passage filter and 3i — the multiplier of the in-phase component I of IF band signal, and 3q — the multiplier of the 
quadrature component I of IF band signal, and 4 — VCO and 5 — for the low pass filter of a quadrature component, 
and 7i and 7q, as for a complex digital filter and 8, an A/D converter and 14 are [ a 90 degree phase shifter and 6i ] 
After carrying out frequency conversion of the input signal to the signal of IF band, it is inputted into an input terminal 
1, and the wide band passage filter 9 band-limits it The multiplication of the rectangular local oscillation signal 
generated with VCO 4 and the 90-degree phase shifter 5 is carried out to an input signal with Multipliers 3i and 3q t 
and a baseband band performs rectangular detection. After this rectangular detection output removes a harmonic 
content through low pass filters 6i and 6q, it is changed into a digital signal by A/D converters 7i and 7q. and performs 
filtering by the complex digital filter 14. An example of the composition of the complex digital filter 14 is shown in 
drawing 6. 17i~26i, and 17q-26q are multipliers, 27H29i, and 27q-29q are adders, and 30i — 33i, and 30q— 33q are delay 
registers. If filtering is expressed with a formula, it will become like the following formula (2). 

YI=HRI-HIQ YQ=HRQ+HII — formula (2) Here, they are YI, a YQrdigital complex filter output, HI, HR:filter factor, I, and 
Q. : Filter input signal 

It comes out. Operation of the complex digital filter 14 of drawing 6 is explained using drawing 7, drawing 8, drawing 9, 
and the spectrum view of drawing 10. Drawing 7 is the signal I and Q before complex filtering, i.e., the outputs of A/D 
converters 7i and 7q. They are frequency fc and frequency here. Only for one side, the signal searched for although 
the signal has appeared in -fc is (here, it considers as the component of +fc). - The component of fc serves as an 
image disturbance signal. In order to remove this image disturbance, the complex coefficient filter which has a passage 
region only in a positive frequency region as shown in drawing 9 is required. This complex coefficient filter is obtained 
when only + fc carries out the frequency shift of the frequency characteristic of a real coefficient filter like drawing 8. 
If the filter of drawing 8 is expressed with a formula, it will become like the following formula (3). 
H0(Z) =a0+a1Z-1+a2Z-2+ ... +anZ-n (a0-an) : filter factor — Formula (3) Here It is Z= ej2pif/fs (fs : sampling 
frequency). If center of filter frequency is made into fc', in order to shift fc' to fc, the frequency f on the basis of fc' 
will be shifted to (He). It depends. Z = ej2pi(f-fc)/fs = ej2pif/fs and e-j2pifc/fs = Z-e-j2pifc/fs = Z-alpha (fs : 
sampling frequency) — Formula (4) Here, the absolute value of alpha= e-j2pifc/fs is the complex of 1. If a formula (4) 
is substituted for a formula (3) and arranged H0(Z) =aO+a1alpha-1Z-1+a2alpha-2Z-2+ ... +an alpha-nZ-n 
=HR0+jHI0+(HR1+jHI1) Z-1+(HR2+jHI2) Z-2+ ... +(HRn+jHIn) Z-n — It becomes a formula (5) and a complex coefficient 
filter is obtained. Drawing showing the composition of this complex coefficient filter is drawing 6. Moreover, the 
frequency characteristic of the complex digital filter by which the frequency shift was carried out is drawing 9. Since it 
is a complex filter, a passage region serves as only one of the positive/negative frequency (frequency side positive in 
drawing 9). Drawing 1 0 is removed with the output of a complex digital filter, and the image disturbance component is 
removed by the complex filter. Since the analog filter is made into the wide band, although an image disturbance 
component laps with an IF signal, by complex digital filter processing, this image disturbance component is removed 
and narrow-band filtering is attained. In addition, this example is suitable for detecting FM modulated wave. 
[0008] As mentioned above, it is easy to realize a narrow band filter by the digital filter if the sampling frequency after 
frequency conversion is not so high. Moreover, after designing once, tuning like an analog circuit is unnecessary and 
hardly requires cost. 
[0009] 

[Effect of the Invention] According to this invention, the receiver which cost can cut down sharply is realizable by 
carrying out narrow-band digital filter processing after A/D conversion using a wide band analog filter. 
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DESCRIPTION OF DRAWINGS 



.Brief Description of the Drawings] 

.Drawing 1] The block diagram showing one example of this invention 
^Drawing 2] The block diagram showing a Prior art 

.Drawing 3] The internal structure view showing one example of a complex processing circuit 

.Drawing 4] The spectrum view showing one example of the baseband signaling by gap of center frequency 

.Drawing 5] The block diagram showing one example of this invention 

: Drawing 6] The block diagram showing one example of the internal structure of a complex digital filter 
.Drawing 7] The spectrum view showing an example of the output signal from an A/D converter 
.Drawing 8] The spectrum view showing an example of the frequency characteristic (baseband band) of a complex 
digital filter 

[Drawing 9] The spectrum view showing an example of the frequency characteristic of the complex digital filter after a 
frequency shift 

[Drawing 101 The spectrum view showing an example of the output signal of a complex digital filter 
[Description of Notations] 

1: Input terminal 2: Band-pass filter 3i, 3q : [ Multiplier, ] 4: VCO, 5:90-degree phase shifter 6i, 6q : [ Low pass filter, ] 
7i, 7q: A/D converter 8: Demodulator 9 : [ Wide band passage filter, ] 10: Complex processing circuit 1 1i, 1 1q : [ Digital 
low pass filter, ] 12: Integrator 13:ROM 14 : [ Complex digital filter, ] 15: Receiver output 16M, 16i-2, 16q-1. 16q-2' 
Multiplier 17i-26i, 17q-26q: Multiplier 27i-29i, 27q-29q: Adder 30i-33i, 30q-33q: Delay register 
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